The importance of the honey bee lays in its huge role in pollination and, as a result, maintaining the flora of the environment and also increasing agricultural production. Temperature is the most important element of the atmosphere affecting beekeeping. Results of stationary conclusions are generalized to the area of Fars province by using geographical information system (GIS) according to direct relationship between elevation changes and temperature variations. A beekeeping capability map was then drawn for the Fars province by months of the year. The results showed that heat conditions in four months of the year, from December to March, are not suitable in most of the northern and eastern parts of the province. The southern regions with an altitude of less than 1100 meters above sea level are considered as a suitable place for deployment, wintering and beginning of bee colony activities. The most optimal months of the year for honey bee activities are May and October. For fixed beekeeping, the central strip of the province with an average height of 1500 meters above sea level is the most suitable places.
INTRODUCTION
One of the most valuable creatures in nature is the honey bee [1] . In addition to pollination of plants, that in fact the greatest purpose for environment and human being, the honey bee also has an important role in the beekeeping industry and many other industries like pharmaceutical, cosmetic, candle productions, textile, paper and leather production, etc. By production of products such as honey, wax, propolis, Royal gel and poison, the honey bee plays a role in the economy of the country by creating jobs in the sectors related to production of beekeeping tools, conveyor workshops, honey and beeswax packing factories [2] . In other words, beekeeping has many advantages that help the people of the area to improve their economic and nutritional requirements [3] . In the United States, more than 130 species, and worldwide, more than 400 species of agricultural products are pollinated by honey bees [4] . The lack of pollination by honey bees can damage up to 75 percent of the agricultural yield [5] . Beekeeping is one of the agricultural sector's elements most affected by weather conditions. By identifying and determining the climatic potential of each region, it is possible to determine the biological conditions of any species ____________________________________________________________________________ 2020 / 24 90 digital layers of temperature, relative humidity, vegetation cover and water resources were used. According to their results, the temperature layer has the highest weight for identifying the optimum location of honey bee breeding. Reference [20] conducted research on the relationship between climate and phenological stages advancement of bees and pollen bees. In this research, an analysis of climate change is done associated with phenology of wild honey bees and important pollinating insects. Reference [6] studying the bioclimatic aspects of beekeeping in Iran, case study of Isfahan Province has shown that spatial and temporal optimization through the thresholds for honey bee grazing plays an effective role in beekeeping calendar and beekeeping cycle following the climatic and elevation conditions of each region. Reference [7] by studying climatic elements' effect on honey bee breeding in Salmas town has determined that honey bee activities have a reverse relationship with rain and a direct relationship with temperature effects in special thresholds. Reference [21] has examined geographical and climatic conditions effect on separation of populations of small honey bees and concluded that the honey bees in cold and high areas are bigger than those in other areas. Reference [22] based on correlation methods and regression analyses have evaluated the effect of climate elements on performance of native honey bee hive in Ahar town. Their results showed that the minimum temperature in spring and days with more than 35 °C temperature are favourable for honey bee performance. Reference [23] conducted regular field visits and sampling for preparing beekeeping calendar of the Nazluchay and Rozechay watershed area in western Azerbaijan after preparing topographic maps and determining rangeland nectar producer species and then beekeeping calendar.
In the territory of Iran, climate variation has provided a suitable platform for activities in various fields of agriculture, including beekeeping which helps to understand the potential abilities and the manner in which environmental factors may affect beekeeping. Success in honey bee breeding depends on having enough knowledge and information about hive organization, growth and beekeeper behaviour in relation to the environment in order to apply correct management. The Fars province has the appropriate climate conditions for potential to develop the beekeeping industry. These conditions have led to immigration of 50 000 to 60 000 colonies from other provinces to this province to take advantage of the weather conditions in this area at the beginning of autumn and in the winter, which has also increased honey production [24] . The average amount of honey production in the province is about 4500 tons and this industry led to employment of 5900 young people. The export of 10 percent of Fars honey produces an annual income of 2.5 million US dollars for the province [25] . In this regard, it is very necessary and indisputable to carry out research on temperature testing and presentation of regional maps of beekeeping in the country. Identification of suitable regions for beekeeping by regional maps in all months of the year will enable beekeepers to determine the best region to settle the bee colonies and the most proper time and place for migration of hives. Thus, regional actions are often consistent with the national actions and it is important to evaluate the climate perspective for both national and regional decisions [26] .
METHODS AND PROCEDURES
The Fars province with an area of 12 208 km 2 is located between 27°3' and 31°40' longitude is 50°36' and 55°35' east longitude from the Greenwich meridian. This province is located in the south of the Iranian plateau and is bordered by Isfahan from the north, Hormozgan from the south east, Kerman and Yazd provinces from the east, Kohgiluyeh and Boyerahmad from the northwest and Bushehr province from the west. According to the last divisions of the country in April 2011, the Fars province has 29 cities: Abadeh, Arsanjan, Estahban, Eghlid, Bovanat, Pasargad, Jahrom, Kherame, Khorambid, Khonj, Darab, Rostam, Zarindasht, Sepidan, Sarvestan, Shiraz, ____________________________________________________________________________ 2020 / 24 91 Farashband, Fasa, Firouzabad, Ghir o Karzin, Kazeroun, Kavar, Gerash, Larestan, Lamerd, Marvdasht, Mamasani, Mohr and Neyriz. Fars province is affected by its topographical features and due to its diverse climate types and natural geographic structures, it has unique spaces. The area contains four climatic zones: cold and dry region in the northern are of the Fars Province, temperate and humid regions in the central area, warm and semi-humid areas in the west, and dry and warm areas in the south [27] .
Honey bees perform a special service by pollinating several plant species. The performance of honey bees, however, depends on the over-all health of the colony and their activities which directly depend on the availability of the bee flora in the region [28] . Due to the wide scope of honey bee activities, both in terms of flight radius and vegetation diversity, the research on honey bee activity was not limited only to activities related to the flowering of certain native plant species. Data on minimum and maximum daily and monthly temperatures from Fars province meteorological stations were used in this research. In the study of climatic homogeneity conditions in Fars Province with heat demand of honey bee, data from the meteorological station of the province has been used ( Table 1 ). This data set was provided by the Meteorological Organization of Fars province from 1997 to 2016 for the 20-year statistical period, and then qualitative control was applied on the data.
In order to study the conditions favourable to the bee and to investigate the climatic potential of the Fars province for the beekeeping industry, the heat demand of the bee was studied first. The honey bee reaches its maximum activity at 20-26 °C and continues to function well up to 6 °C upper and lower this temperature range. From 32 °C to 39 °C and from 14 °C to 8 °C, they gradually decrease their activities and do not leave their hive at temperatures below 8 °C or more than 39 °C [9] .
To determine the best location for beekeeping, the temperatures of all months were calculated at different altitudes based on the thermal optimization using the relationship between temperature and altitudes and linear regression equation (Table 3 ). Probability of occurrences of tolerable thermal temperatures of the honey bee (less than 8 °C and more than 39 °C) is calculated at a confidence level of 75 % using normal distribution. To provide digital maps in the Arc GIS software environment using topographic maps and interpolation and using regression line equation from all temperature values and probabilities of occurrence of the heat threshold of the bee, the maps were digitized and prepared. After that, maps for each of the months of the year were combined. Then, based on the studies on the relationship between ambient temperature and honey performance, the classification of the obtained maps was carried out.
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RESULTS
The Fars province has severe climatic variation in different parts of the Zagros Mountains due to its special position. Such climate variations and temperature differences require careful planning for the development of beekeeping in the province.
By observing the results obtained from the temperature and climate conditions of the Fars province and comparing it with the thermal needs of the honey bee regarding their activities, we see that many parts the Fars province in different months of the year have climatic conditions for beekeeping.
According to the phenological characteristics of the honey bee and climatic characteristics of meteorological stations of the province in terms of honey bee breeding, the province's territory was divided into 4 groups with excellent, good, moderate and weak capabilities (Annex Fig. 1 to Fig. 12 ). Accordingly, the following results are obtained from the months of the year.
The beginning of spring and the occurrence of temperatures of 8 °C and more, is the beginning of the activity of the beekeepers and bees. Of course, due to the diverse climate of the province, this occurrence starts in the warmer areas of the province earlier and later in the province's cold areas. Therefore, based on the average climate of the province, April, with an average temperature of 15 °C, is the best time to change the queen while the bees accept the new queen almost without difficulty. One must refrain from unplugging the hives, unless necessary. Carefully, through the flight hole, it is possible to observe the state of the hive. For example, if the bees carry nectar, and specially pollen, it shows that the population has a queen, eggs and larvae; so, everything inside the hive seems normal. In the case of a lack of honey in the hive, the population should be fed. If there is a long time interval between two blooming in the region and there is no other flowering in the area at that time of year, then the bee population should be provided with mixed syrup/sugar, honey and water in equal proportions in order to prevent any decrease in queen's daily activities and to stop the bees from dreaming about laying eggs due to their free time. They also have to hang the walls into strong hives, so that the bees will knit them. It is the best to add half a floor or a full floor to the hives that are extremely strong in their populations.
In late May and early June, with an average temperature of 22 °C, the population usually reaches its maximum annual strength. May is the month when the production of eggs / larvae is at the highest level in most parts of the province. Therefore, all factors that prevent the larvae from becoming obsolete should be used. If necessary, the queen will be replaced. On the beehives whose population is strong, the honey room should be added on the second floor (half floor or a full floor).
In June, if the population tends to lay eggs, then artificial eggs should be taken immediately. In June, the queen usually lays her maximum annual eggs and the population is stronger in this month than other months of the year. It is necessary to limit the increase in population to a limited number which aims to replace the population that died in the past winter. Replacement of the queen is possible in June, but not as successfully or comfortably as it is in April, because replacement of the queen in June usually results in more casualties. It is possible to strengthen weak populations by inserting frames from other hives that have larvae, but without hive bees. By mid to late June, the population usually reaches its highest amounts in terms of honey yield comparing annual yield.
Due to the beginning of summer and the rise in temperature at some hours of the day to more than 39 °C, if in June the proportion of population migration to the cooler areas of the province did not take place, it should be done in July. If possible, it would be better to migrate hives 3 or 4 times or more over a year. By the end of July, a bee year is usually close to the end. If necessary, the population with artificial nutrition must stay strong and with more bee colonies.
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94 In August, the population should be stimulated by feeding it syrup. This syrup can be made with water, sugar and honey, or water and sugar or water and honey in equal proportions. If male-killing has not started in many parts of the province, it will begin and be completed in this month. The end of the male-killing is the beginning of a new year for the bees. Robbing can damage the bee. Due to lack of flowers and nectar, bees are ready to loot poor populations. They are just waiting for an exciting excuse. Avoid all factors that induce looting in the bees. In September, male-killing ends. The looting can be rampant in this month and the next. Due to the approaching fall and the lowering of temperatures, it is necessary to start winter feeding with vigour and to finish it. The weakening of the population from this month is a natural phenomenon. It is better to unite the very poor populations first and then start feeding. The side of the flight holes should be opposite to the wind region. Queens of the very poor populations can be replaced by the special autumn method. Winter nutrition should end in October at the latest. It is advisable to narrow down the holes to about 1 cm. It is possible to check the condition of the hives from October to April, weighing them every 15 days. To be safe from cold, you can cover the frames with linen cloths and newspaper, and narrow the poor population. It is better to clean the hives for the winter. The number of bees in this month is not important, only the amount of larvae and eggs is important. The more larvae and eggs there are, the stronger the population will be the following spring. Usually in November, bees form winter clusters and continue to live until the early spring. In December, in the cold parts of the province, all bees live in winter clusters. Only on days when the air temperature rises to 8 °C, bees leave the hive, quickly discharge their faeces and return to the hive immediately. In the event of a snowfall, clean the flight hatch of the hive. Bees bear extreme cold, but the smallest airflow can wipe them out. One should check the holes once a week, and if you find abnormal conditions, note the hive number, and during the warm hours of a sunny day, quickly control and eliminate defects. In the hot days of January, if any activities were not seen in the flight hole, one should ultimately and quickly, but in a relaxed manner, open and control the hive and make sure the bees are alive.
In February, when the population does not have enough food, it should be fed with sweet pastry. It is better to control the linen fabrics on the frames and, if necessary, replace them and put some papers on them, so that it will be effective to help the bees to warm their hive. Nuzma disease intensifies in this month, especially in wet areas. As soon as the temperature of the air goes up to 8 °C, the bees flow out and return to their hives after the excretion of the stool.
In March, the queen's livestock activity is higher than in February. Hives should be kept warm and nutrition should be provided with honey or sweet pastry, as the populations have been eating more food this month than the previous month. Observing bees carrying pollen through the flight hole, the bees' relaxation while visiting the hive and also presence of eggs and larvae indicate the viability of the queen.
Based on the results of this research and the use of the resulting maps, beekeepers can choose the best places to deploy their hives in different months of the year in the province.
DISCUSSION
Temperature is one of the most important factors affecting the honey bee and beekeeping. Identifying optimal thermal conditions is one of the most important measures for the economic use of beekeeping and its products. Considering the importance of the temperature factor in various bee activities, the methods used in this study have been performed around the axis of the climate element of temperature. It is very important to evaluate the optimal thermal conditions based on the occurrences of the daily and monthly minimum and maximum temperatures, as well as the determination of the probability of occurrence of the bee's tolerable heat threshold. The optimal heat conditions of the beekeeping activity follow the geographical conditions of the area, especially the elevation factor. Therefore, in general, the study area can be divided into 3 parts: the southern and western lowlands with a height of less than 1100 meters, the central areas of the province with an average height of 1100 to 1900 meters, and high and northern areas with a height of more than 1900 meters above sea level (Annex Fig. 13 ). Indeed, in Annex Fig. 13 , the altitude map of regions in Fars province is presented to help illustrate the analysis in the discussion.
The southern and low-western areas of Fars province include most parts of the Lamerd, Mohr, Khonj, Gerash, Larestan, Ghir and Karzin, Farashband, Kazerun and low-lying areas of Mamasani, Rostam, Jahrom, Darab, Fasa, and Zarindasht. These areas are very suitable for wintering in the cold seasons. However, from mid-spring, these areas have a heat constraint and beekeepers are better off shifting their colonies to the higher and northern areas of the province.
The central areas of the province, which include the highlands of Rostam, Mamasani, Jahrom, Fasa, Darab and also Shiraz, Firouzabad, Kavar, Sarvestan, Kherame, Marvdasht, Arsanjan, Estahban, Neyriz and low-lying areas of Sepidan and Pasargad are suitable places to spend spring until early summer. In terms of the summer season, the high and northern regions of the province include the highlands of Sepidan and Pasargad and also Bavanat, Khorambid, Eghlid and Abadehare are good places for beekeeping. In May and October, the best conditions for optimal beekeeping exist in the entire province. In the study area for fixed beekeeping, the central strip of the province with an average height of 1500 meters above sea level is the most suitable place.
CONCLUSIONS
The beekeeping industry plays its role in pollination and, as a result, also in maintaining the flora of the forests, pastures, the environment and also increasing agricultural production. Beekeeping in each region relies on conditions and characteristics such as climate and vegetation condition. In this research, due to the high importance of the temperature in bees' activities and their production rate, the daily minimum and maximum temperatures of the meteorological stations were used in a 20-year statistical period. The data were used for adjustment of effective temperature thresholds on bee activities and identification of the active and passive months of honey bee grazing. Then the beekeeping capability map was drawn for the Fars province based on the months of the year.
Regarding different climate of the province, it was impossible to provide a single beekeeping calendar for the entire province. Therefore, in this research, we tried to use the geographic information system (GIS) and provide a zoning map according to the months of the year in order to enable beekeepers to choose an optimal place for beekeeping.
Active heat conditions begin in most parts of the province from the month of April, and gradually reach the highlands of the province. The southern and lower parts of the province have a heat constraint in the months of June to September and it is better to transfer colonies to higher central and northern parts of the province.
The results and achievements of this study in Fars province as a new experience in the field of climate studies are of great importance with an emphasis on climatic and geographical aspects of thermal optimization and presentation of regional beekeeping maps in addition to the development of beekeeping in the fertility of crops and gardens. Finally, according to the results of this study, it is suggested that the impact of climate parameters on the activity of bees inside and outside the hive should be evaluated and investigated as well as the effects of climate change on the activity of bees. 
